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Forecasting Reduced Vieibilities Due to Atmospheric Aerosols

In recent years the problem of forecasting low vigibilities in
inversion dominated regimes has become less a problem of forecasting
restrictions owing to condensed water droplets (fog) but rather has
become more a problem of forecasting low visibilities owing to
suspended particles (pollution, & :ze, etc.). We are concerned more
today with forecasting low visib: iities prior to condensation. The
following quote from Kasten [1] d:scribes the process with which we
are concerned:

"Before the onset of fog iormation, the so-called phacse

of pre-condensation is indica.ed by increasing humidity and

decreasing visibility. With :ising humidity, the aerosol

particles are more and more soaked with water from the sur-
rounding huvmid air and swell. The increase in particle

size reduces the visibility. Quantitatively, the variation

of size distribution of the m«rosol particles has to be

taken into account."

:iased on the observational w: .k of Wirkler [2] a relationship
between particle radius and relat.ve humidity was determined. From
this relationship a formula was derived which enables one to calculate
the visibility (V) at the forecast relative humidity (f) when the
visibility (V,) at the present relative humidity (fo) %s knowr
(Kasten,[1]).

This document has been approved for public ~elease and sale; its
distribution is unlimited.
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This formula is (assuming ar "average" aerosol):
oo (lQQ__.L_- Ak
100 - {4

Figure 1 is a graphiral re:r ring of this formula. Suppose we have
at forecast time a certain visi: 1lity and relative humidity, zay 2.5 nmi
and 85% respectively. This gr: . enables us to determine the visibility
at some later time given that .  are able to forecast the relative
taumidity, say 95¢. Entering our numerical example on the graph; we begin
at the value of 95¢ on the absclssa (the axis representing the forecast
r~lative humidity), proceed vertically until the sloping line labeled
8<% (the initial relative humidity) is intersected, and then proceed
horizontally to the left vertical axis and read the value of V/Vo, in
this case 0.58. Multiplying the initial visibility, 2.5 nmi, by 0.58
we arrive.at the forecast visibi ity, namely, 1.5 nuri,

The applicability of this r: atlionship is not limited to cases
wvhere fog eventually forms or t¢ cases where relative humidities
increase; the method can be used to forecast visibilities given

d«:creasing relative humidities,
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Aerosolteilchenproben in Abhangigheit
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